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Mr. Fran I- Ciavettiri
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I have enclosed the data summaries -for the -four > 4 <
sample e, 'tracts analyzed at tn*= uarge Lai- es Research
Station for PCBs. The extracts were prepared b v Dr.
William Steinhauer at the Battells lab in Diriburv and
forwarded to me.

The data must oe considered preliminary tor severs]
reasons. First, and -foremost, there were no -field and/or
laboratory blants sent with the sample extracts. This is
not a major problem as these samples were intended only
to provide the Region I sta + f wibh a sample of the detail
that can be obtained using the analytical approach
developed ab Grosse lie, and available through no other
EPA laboratory. In this regard the analyses were
successful. Second, the suspended solids concentrations
were not available for the samples. This is needed in
order to calculate the mass of RGB pefn mass of solids in
the sample. Coupled with the concentration of PGP in the
water itself «not done in this case but practicable wi tn
our technique', partition coefficients for each congener
may be calculated. Third, there were no sp 1 1- ed samples
included in this group. while this procedure mav pro/ids
some insight into extraction effinency, jt i 3 a "-er^-
dif+icult procedure to perform with sampi.es of this
type. Fourth, there was a strong indication of the
presence of sulfur in the sample e tracts and, therefore,
the e\tracts were treated with copper filings to remove
the sul fur.

The details of the
attachments. Brief
narrow bore, high r
capillary columns w
different e1u 11on t
comparable data for
of interest. The r
confidence thsn is
use cf electron cap
greater sen-si t: i ̂  i tv
al .owing the detect
all PCS congener=.

analytical pro<~eclure are in one 01 the
ly,the use of two <-Zt long length,
esolution, thin film t-used si lie -3
i th different polarities -to provide
imes for the same compounds1 vields
the full list of potential compounds

esultant data has => higher degree of
possible from each column al<"»ne. The
•l-Lire detectors fECL'» provides a
than does m~=5 spez trometr_>. i M ? ^ ,

ion of much i ow^r concen t,1- a t i '-no of



"•"ĥ  samples locations are unl nown ^o me so I am unaDle to

metre an% comments on tne congener concentrations relative

to the individual stations. The concentrations co^er a

broad range Cover three \"Z> orders o-f magnitude; with -rhe

ma; imum value o-F approximately 30<Zi"i ng/L being quitt nign

•for" a water column concentration.


I aporeciated the opportunity to provide n"!̂ es(?

specialized, high resolution ansl-ses to /GI. en tnese

samples -from New Bed-Ford Ha^Dof, i would be interested

in discussing the possibility of additional analytical

support to Region T in <-n-- tutu re.


cc:

Charles Bering, Region I

W i l liam Steinhauer, Bat eel le

W i 11 i am f" i chardson , LLRS
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NUMBERING OF PCB ISOMERS* 

No. structure No. Structure No. Structure No. Structure 

Honochlorofalphenyls Tetrachlorobl phenyl s Pentachl orobl phenyl s Hexachloroblphenyls 

1 
2 
3 

2 
3 
4 

52 
53 
54 

2,2',5,5' 
2,2',5,6' 
2,2',6,6' 

105 
106 
107 

2.3,3',4,4' 
2,3,3',4,5 
2,3.3'.4',5 

161 
162 
163 

2,3,3'.4,5',6 
2.3,3'.4'.5,5' 
2,3.3'.4'.5,6 

Dichlorobl phenyl s 
55 
56 

2,3,3'.4 
2,3,3',4' 

108 
109 

2.3,3',4.5' 
2,3,3',4,6 

164 
165 

2.3,3',4',5',6 
2.3,3'.5,5',6 

4 
5 

2.2' 
2,3 

57 
58 
59 

2,3.3',5 
2.3,3'.5' 
2.3,3'.6 

110 
11 
11 

2.3,3'.4',6 
2.3,3'.5.5' 
2,3,3'.5,6 

166 
167 
168 

2.3,4.4'.5.6 
2,3',4.4'.5.5' 
2.3',4,4',5',6 

6 
7 

2,3' 
2.4 

60 
6 

2,3.4,4' 
2.3,4.5 

11 
11 

2,2.3'.5',6 
2,3,4.4'. 5 

169 3,3'.4.4',5,5' 

8 
9 

2,4' 
2.5 

6 
6 

2,3.4,6 
2.3.4' .5 

11 
11 

2.3,4.4'. 6 
2.3.4.5.6 

Heptachlorobl phenyl s 

10 2,6 6 2.3.4'. 6 11 2,3,4',5,6 170 2,2'.3.3'.4.4'.5 
11 3,3' 6 2.3.5,6 11 2.3',4,4'.5 171 2.2'.3.3',4.4'.6 
12 
13 

3,4 
3,4' 

6 
6 

2,3',4,4' 
2,3'. 4,5 

11 
120 

2.3'. 4,4', 6 
2.3'.4.5,5' 

172 
173 

2,2'.3.3'.4.5,5' 
2,2',3,3',4.5,6 

14 3,5 6 2,3'.4,5' 12 2.3',4,5',6 174 2,2',3,3',4.5,6' 
15 4,4' 6 

70 
2,3'.4,6 
2,3',4',5 

12 
12 

2',3.3'.4,5 
2',3,4.4',5 

175 
176 

2.2'.3.3'.4,5',6 
2,2',3.3'.4.6,61 

Tr1chlorob1phenyls 7 2.3'.4'.6 12 2', 3,4,5,5- 177 2.2',3,3',4'.5.6 

16 2,2',3 
7 
7 

2.3',5,5' 
2.3'.5'.6 

12 
12 

2'.3.4,5,6' 
3.3',4,4',5 

178 
179 

2.2'.3.3'.5.5',6 
2.21.3,3'.5,6,6' 

17 2,2',4 7 2,4.4'. 5 12 3,3',4,5,5' 180 2, 2', 3, 4, 4'. 5, 5' 
18 2,2', 5 7 2.4.4'. 6 181 2.2',3,4.4',5,6 
19 
20 

2,2',6 
2,3,3' * 

7 
7 

2',3.4.5 
3.3',4.4' 

Hexachloroblphenyls 182 
183 

2.2'.3,4.4'.5.6' 
2.21.3.4.4'.5',6 

21 2,3,4 7 3.3'. 4,5 128 2.2',3,3',4,4' 184 2.2',3.4.4',6,6' 
22 2,3,4' 7 3,3',4.5' 129 2.2'.3.3',4,5 185 2.2'. 3.4,5, 5'.6 
23 2,3,5 80 3.3'. 5.5' 130 2.2'.3,3',4,5' 186 2, 2', 3.4.5,6,6' 
24 2,3,6 81 3.4.4',5 13 2,2'.3,3',4,6 187 2.2'.3,4'.5.5',6 
25 2,3',4 13 2.2',3,3',4,6' 188 2,2',3.4',5.6.6' 
26 
27 
28 

2,3',5 
2,3'.6 
2,4,4' 82 

Pentachl orobl phenyls 

2.2'.3,3'.4 

13 
13 
13 

2.2'.3.3'.5,5' 
2.2'.3,31,5,6 
2.2',3,3',5,6' 

189 
190 
191 

2,3,3',4,4',5,5' 
2.3.3'.4.4< ,5,6 
2,3,3' .4.4' ,5'.6 

29 2,4,5 83 2,2'.3,3',5 13 2.2',3,3'.6,6' 192 2,3.3'.4,5,5',6 
30 2,4.6 84 2,2'.3.3',6 13 2.2',3.4,4',5 193 2.3.3'.4'.5.5'.6 
31 
32 

2,4', 5 
2,4',6 

85 
86 

2.2',3.4,4' 
2.2'.3.4.5 

13 
13 

2.2'.3.4,4'.5' 
2,2'.3,4.4',6 Octachl orobl phenyl s 

33 2', 3.4 87 2.2'.3,4.5' 140 2,2',3.4,4',6' 
34 2'.3.5 88 2,2'.3.4,6 14 2,2'.3,4.5.5' 194 2,2'.3,3'.4.4'.5,5' 
35 3,3',4 89 2,2'.3,4,6' 14 2,2',3.4,5.6 195 2,2'.3,3',4,4',5,6 
36 
37 
38 
39 

3,3',5 
3,4,4' 
3,4,5 
3,4', 5 

90 
9 
9 
9 

2.2'.3.4'.5 
2,2'.3.4',6 
2,2',3.5,5' 
2.2'. 3.5.6 

14 
14 
14 
14 

2,2',3,4,5.6' 
2.2',3.4.5',6 
2,2'.3,4,6,61 

2,2',3,4'.5,5' 

196 
197 
198 
199 

2.2',3.3'.4,4'.5.6' 
2.2',3.31.4,4'.6,61 

2,2',3,3',4.5.51.6 
2,21,3.31,4,5,6,6' 

40 
4 
4 

Tetrachloroblphenyls 

2,2',3,3' 
2,2',3,4 
2,2'.3.4' 

9 
9 
9 
9 
9 
9 

2,2',3.5,6' 
2,2',3.5',6 
2,2'.3,6.6' 
2,2',3'.4.5 
2,2',3',4,6 
2.2',4.4'.5 

14 
14 
14 
150 
15 
15 

2,2'.3,4'.5.6 
2.2'.3.4',5.6' 
2I 2'.3.4',5',6 
2i 2'.3,4',6,6' 
2,2'.3.5.5',6 
2,2'.3.5,6,61 

200 
201 
202 
203 
204 
205 

2.2'.3.3'.4,5',6,6' 
2.2'.3,3'.4.5,5',61 

2.2'.3,3'.5.5',6.6' 
2,21 ,3,4.4'.5,5',6 
2,2'.3,4.4',5.6.61 

2,3,3',4.4',5.5'.6 
4 
4 

2,2',3,5 
2.2'.3,5' 

0 
101 

2.2'.4.4',6 
2,2',4,5,5' 

15 
15 

2,2'.4,4',5,5' 
2.2'.4.4',5.6' Nonachloroblphenyls 

4 
4 
4 
4 

2,2',3,6 
2,2', 3, 6' 
2.2',4,4' 
2,2',4,5 

102 
103 
104 

2,2'.4.5.6' 
2.2',4.5'.6 
2. 2'. 4.6.6' 

15 
15 
15 
15 

2,2',4,4'.6t 6' 
2 3 3' 4 4' St , J,J ,^>* «3 

2,3.3'.4.4',5' 
2.3.3'.4.4',6 

206 
207 
208 

2.2'.3,31 ,4,4'.5.51 ,6 
2.2'.3.31.4,4'.5.6.6' 
2.2'.3,3'.4.5.5'.6.61 

4 
50 

2,2',4,5' 
2.2',4,6 

15 
160 

2.3,3'.4,5.5' 
2.3.3'.4.5,6 Decachl orobl phenyl 

51 2,2',4.6' 
2.2',3,3'4,4',5,5',6.6' 209 

*Adopted from BallschBriter, K. and Zell, M., Fresenlus Z. Anal. Chen., 302. 20-31 (1980). 
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* BC67 BCBi BD19 BC71 

C 
h 
o Final Final Final Final 
r Hean Net Net Net 
1 
i 
n Conc'n Conc'n Conc'n Conc'n 

Congener e ng/L ng/L ng/L ng/L 
s 

001 1

003 1

004 2

OtO 2

004+010 (Stlfl) 2 3.400

007 2 3.500 0.007 0.039

006 2 19.500 0.012 0.017 0.235

OOB+005(SUH) 2 87.000 , 0.031 0.270 O.B10

019 3 3.425 0.006 0.011 0.022

012 2 1.750 0.001 O.OOB 0.016

013 2 5.150 0.003 0.010 0.018

012+013 2

018 3 59.750 0.030 0.135 0.405

017 3 51.500 0.030 0.120 0.330

024 3

027 3

024+027(SUH) 3 6.600 0.014 0.044

016 3 11.000 0.012 0.033 0.110

032 3 42.500 0.026 0.106 0.330

02? 3 0.878 0.008

026 3 0.026 0.170

025 3 0.014

031 3

028 3

031+028(SUH) 3 382.500 0.200 1.200 2.900

021 3 0.595

033 3 42.500 0.046 0.140 0.425

•;:: 4 15.000 0.006 0.037 0.076 
051 4 4.550 0.015

022 3 57.000 0.05B 0.230 0.600

045 4 12.750 0.008 0.035 0.092

046 4 7.125 0.006 0.021 0.053

052 4 137.500 0.073 0.485 0.910

043 4 3.250 0.002 0.017 0.042

049 4 132.500 0.038 0.450 0.840

048 4 51.500 0.042 0.210 0.390

047 4 25.500 0.022 0.100 0.200

047+048(SUH) 4

044 4 88.000 0.064 0.330 0.770

037 3 30.500 0.125 0.180

037+044 4

042 4 34.000 0.140

037+042<SUH) 3

041+071(ftVE) 4 48.500 0.036 0.200 0.390

064 4 50.000 0.033 0.210 0.460

064+(041+071(AVE 4

040 4 12.000 0.014 0.053 0.120

100 5 0.037

DCS 0

100+OCS(SUH) 0

063 4 4.550 0.008 0.025 0.063

074 4 44.750 0.065 0.225 0.635

070+0761SUH) 4 96.250 0.170 0.650 1.700

066 4 135.000 0.200 0.700 2.300

095 5 81.500 0.076 0.320 0.875

091 5 0.405

056+060<AVE) 4 50.000 0.074 0.370 0.740

092 5

084 5

Q92+0841SUH) 5 69.000 0.074 0.295 0.600 
089 5 3.625 0.077 
Id 5 86.500 0.140 0.485 1.300 
099 5 0.385 0.910 
119 5

083 5 6.075 0.035 0.081

097 5 35.250 0.041 0.185 0.420

081 4 7.500 0.033

087 5 11.250 0.053 0.265 0.635

ABC e i •>•>= l\ fiW ft flAR _ftJ55_ 



077*110(SU«) 
082 
151 
135 
144 
135+144 (SUH) 
124 

j
5 
5 
6 
6 
6 
6 
5 

iad.vijv 

3.350 
12.750 
8.300 
3.600 

3.950 

u . i /  u 

0.009 
0.018 
0.007 
0.005 

U.S'Jt 

0.033 
0.058 
0.043 

1.900 

0.160 
0.170 
0.140 
0.084 

147 6 
107 5 9.750 
149 6 60.000 0.083 0.310 0.910 
118 
149+118(SUH! 
134+1 14(SUH) 
131 

5 
6 
6 
6 

92.500 

12.250 
0.685 0.002 

0.570 

0.053 
0.006 

0.180 
0.018 

146 6 15.500 0.033 0.093 0.270 
132 6 6.900 0.027 0.063 0.340 
153 6 110.000 0.213 0.530 2.200 
153+132+105 (SUH) 
153+132 (SUH) 
105 

6 
6 
5 3.500 0.077 0.150 0.940 

105+146 (SUH) 
141 

5 
6 4.925 0.012 0.039 0.175 

137 6 2. BOO 0.023 0.130 
176 (CALC) 
137+176 (SUH) 
130 

7 
6 
6 2.500 

» 

130+176(SUH)
163+138ISUH) 
158 

6 
6 
6 

44.750 
10.275 

0.210 
0.027 

0.400 
0.077 

2.050 
0.280 

129 6 3.950 0.004 0.029 
178 7 2.500 0.017 0.040 0.100 
129+178 (SUH) 
175 

7 
7 

2.050 
0.390 0.001 0.004 0.014 

IB7+1B2(AVE) 
183 

7 
7 

9.100 
3. BOO 

0.017 
0.010 

0.047 
0.026 

0.150 
0.115 

128 6 7.350 
187+182(AVE)+128 
167 

7 
6 

IBS 7 0.523 0.055 0.016 
174 7 3.050 0.010 0.021 0.105 
177 7 2.075 0.006 0.014 0.084 
171 
154
r:-i56;5Lf! 
173 

& 
4 
a 
7 

5.000 
8.300 

0.030 0.170 

0.034 
157 6 0.200 0.010 0.025 0.120 
200 8 0.515 0.002 0.300 0.007 
157t200(SUH) 
172 

8 
7 1.150 0.004 0.046 

197 8 0.260 
172+197 (SUH) 
180 

7 
7 11.000 0.034 0.064 0.315 

193 7 1.075 0.009 
191 7 0.708 0.001 0.006 
199 8 0.238 0.001 0.005 
169 6 0.240 
170 7 9.400 0.034 0.063 0.330 
190 7 1.900 0.004 0.008 0.049 
170+190 (SUH) 
198 

7 
8 0.277 0.001 0.003 0.006 

201 B 3.025 0.008 0.020 0.074 
203 8 2.550 0.005 0.012 
196 a 1.400 0.010 
203+196 (SUH) 
189 

8 
7 0.753 0.006 

0.067 
0.011 

195 8 1.125 0.003 0.005 0.025 
207 9 0.343 0.004 
194 8 1.900 0.006 0.011 0.042 
205 8 0.275 0.005 
206 9 2.050 0.005 0.012 0.041 
209 10 

HOHOL06S PERCENT PERCENT PERCENT PERCENT 

Hono 0.000 0.00 0.000 0.000 0.000 0.000 0.000 0.000 
Di 120.300 4.37 0.047 1.645 0.312 2.368 1.018 2.980 
Tri 688.748 25.02 0.447 15.625 2.286 17.375 5.354 15.672 
Tetra 977.675 35.52 0.872 30.514 4.393 33.390 10.190 29.828 
Penta 577.475 20.98 0.669 23.393 3.628 27.576 8.598 25.168 
Hex a 325.125 11.81 0.657 23.006 1.815 13.792 7.347 21.505 
Hepta 
Octa 

49.473 
11.565 

1.80 
0.42 

0.136 
0.026 

4.767 
0.892 

0.348 
0.361 

2.641 
2.740 

1.384 
0.231 

4.051 
0.676 

Nan a 
Decs (PES) 

2.393 
0.000 

0.09 
0.00 

0.005 
0.000 

0.157 
0.000 

0.016 
0.000 

0.118 
0.000 

0.041 
0.000 

0.119 
0.000 



The cirfca a^e presented ?== > 3  , trie r. criceni-ra t ion at tne

individual FCB congener or other ccIT,pound observed in the

sample. Units are in nta-ss p%r mas:? 01- fr.uis=> per -olume, ppm,

ppb, etc., =ire not used sjnce tht?v c^n be imprecise and are

ambiguous. The suns o-f the concentrations c-f isomeric

congeners, or homoloqs < i - e , , , conooners uitn bhe same number

o+ chlorines per biphen>l molecule1 are al=o calculated and

the total o-f all PCS ronqeners i-s ^hen determined. No

reference is made j n the data surrnar-y to Aroc3ors as they

have nn analvtical Tneaninq in environmental samples since

thesp =ctinpl=3s norn-all, -onsist o+ PCB congener^ derived T^OIT

more th^n one Aroclor m L i"ure and each o-f the component

congeners will have Deen subjected to man- factors which can

a + -fect i cs relative concentration (e.q., volatility,

metabolic degradation, partitioning into biota and/or

sedimentarv material1*. The data 3-5 presented =re Tore

meaning-fui when used to evaluate the transport and 'or -*"ai-G

of these materials within 3 given studv area since they are

speci+ically determined values are not approximations based

en 'best -fits or oper91-01- estimation. rfl-so, ^hen

laboratories attempt to report PCB concentrations as

approximating so much Aroclor 1ZX.X, the re-fe-rence liDraries

may not contain all o-f the congeners that are present in the

sample and, thereby, bias the analytical determination b%

the selection of incomplete, or improper, re+ef"ence standard

mixtures.


22 December 1986
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